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Summary
Objective: To assess the optimal duration of daily wear for a laterally wedged insole with subtalar strapping in subjects with medial
compartment osteoarthritis of the knee (knee OA).
Design: The setting was an outpatient clinic. Eighty-one patients with knee OA were prospectively randomized according to birth date and to
either 2 weeks of treatment with a lateral wedge with subtalar strapping for less than 5 h (the short group), 5e10 h (the medium group) or
greater than 10 h (the long group) each day, or to treatment with a subtalar strapping band without lateral wedge (the placebo group). Standing
radiographs were used to analyze the femorotibial angle for each subject, both with and without their respective orthotic device. The remission
scores of Lequesne index were compared among the four groups at the conclusion.
Results: The short (nZ 21), medium (nZ 20) and long (nZ 18) groups demonstrated a signiﬁcant greater valgus correction of the
femorotibial angle than the placebo group (nZ 22) (P! 0.0001). The remission score was signiﬁcantly improved in the medium group
compared to the placebo (PZ 0.001) and long (PZ 0.001) groups.
Conclusions: An optimal duration of insole with subtalar strapping wear for patients with varus deformity knee OA may be between 5 and 10 h
each day.
ª 2005 OsteoArthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Osteoarthritis of the knee (knee OA) is the most common
joint disorder, accounting for a large proportion of disability
in adults1. Few of the factors contributing to the progression
or advancement of knee OA have been identiﬁed, but knee
alignment is thought to play an important role. Varus and
valgus malalignment have been shown to increase the risk
of subsequent medial and lateral knee OA progression2.
Patients with knee OA usually present with major in-
volvement in only one compartment and the medial
compartment is involved nearly 10 times more frequently
than the lateral compartment3. Along with mechanical
factors, one important contributory cause of medial com-
partment knee OA is a pre-existing varus deformity of the
ipsilateral lower leg, which can produce abnormal force
concentrations across the knee4.
A mainstay of surgical therapy for knee OA with varus
deformity is high tibial osteotomy. The operation induces
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osteotomy at the tibia. However, the vast majority of
patients with knee OA are hesitant to undergo surgical
treatment. Disadvantages of osteotomy include removal of
bone stock, which may make knee replacement more
challenging later. Additionally, which subsets of patients is
likely to beneﬁt most is incompletely understood, leaving the
indications somewhat unclear.
One of the ﬁrst forms of conservative mechanical therapy
developed for patients with medial compartment knee OA
was the lateral wedged orthosis. However, Yasuda and
Sasaki5 speculated that the beneﬁcial effect of the lateral
wedged insert was due to the reduction in the medial knee
joint surface loading with a concurrent reduction in lateral
tensile forces, even though the device failed to correct the
femorotibial angle in patients with varus deformity medial
compartment knee OA. This suggests that the effect of the
inserted insole is fundamentally different from surgical
correction of the femorotibial angle with high tibial osteotomy.
It is plausible that, with the inserted insole, movement of
the talus may prevent calcaneal valgus correction, thereby
preventing femorotibial valgus correction.
In research conducted on conservative alternatives to
correct the femorotibial angle, this limitation of the
inserted insoles was addressed through the development
of a novel lateral wedged insole with elastic strapping of
the subtalar joint.
354 Y. Toda et al.: Insole for knee OAVaes et al.6 demonstrated that tape bandages signiﬁcantly
restrict talar tilt. Through taping at subtalar and ankle joints,
the talar tilt was reduced from 13.3( to 4.9( in their report.
Standing full length radiographs with unilateral insole use
were used to analyze the talocalcaneal, talar tilt and
femorotibial angles for each subject with and without an
inserted or a subtalar strapping insole7. The talocalcaneal
angle with compared to without each insole was signiﬁcantly
increased for both the subtalar strapping and inserted insole
groups. However, the talar tilt angle was signiﬁcantly
decreased only in the subtalar strapping insole group. There
was no signiﬁcant difference in the talar tilt angle with the
inserted insole. A signiﬁcant difference in femorotibial angle
with insole use was detected in the subtalar strapping insole
group. However, the femorotibial angle was not signiﬁcantly
changed with use of the inserted insole (Fig. 1)6.
The realignment produced by the insole with a subtalar
strap led to the conclusion that an insole with elastic ﬁxation
obtained with tension by a subtalar and ankle joint band
leads to valgus angulation of the talus, resulting in
correction of the femorotibial angle in patients with varus
deformity knee OA.Further studies have demonstrated the efﬁcacy of the
insole with a subtalar strap in pain reduction (at night, upon
awakening, and on standing from a seated position) and
increased the maximum distance of ambulation8. A signif-
icant correlation was observed between lower extremity
lean body mass per body weight and symptomatic relief of
knee OA9. We postulated that without muscular support of
the anatomic realignment, patients may retain their previous
varus stance and gait; negating the effect of insole therapy.
In another study, we assessed the optimal tilt of the
lateral wedged insole with subtalar strapping10. Patients
with knee OA treated with a lateral wedge with elevations of
8 mm, 12 mm or 16 mm with subtalar strapping. We
concluded from the result that the 12 mm wedge is best
suited for routine and regular use.
However, participants in the early studies were instructed
to use the insole with subtalar strapping between 3 and 6 h
each day. The results from those studies were limited in that
they did not clarify the optimal daily wear duration for the
insole.
Therefore, this study was designed to compare the pain
improvement using a clinical index in patients treated for lessThe insole with subtalar trapping
significant changes in
Talocalcaneal angle Tilt angle of talus
Femorotibial angle
The inserted insole
significant changes only in
Fig. 1. Radiographic angles with insoles. A pair of lines was drawn parallel to the distal one-third of the femur and parallel to the proximal one-
third of the tibia. The femorotibial angle was considered to be the angle formed by the intersection of these lines. The talocalcaneal angle is
formed by the line connecting the medial and lateral convex ends of the trochanter talus to the distal ends of the malleoli and a line parallel to
ﬂoor, passing through 2.5 cm distal to the lateral malleolus, connecting the distal ends of the malleoli. The tilt angle of talus is formed by a line
parallel to ﬂoor and the tilt of trochanter talus.
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and placebo subtalar strapping band without lateral wedge.
Subjects and methods
This study was accomplished through prospective
evaluation of patients with knee OA, treated for less than
5 h, between 5 and 10 h and more than 10 h each day, and
placebo subtalar strapping band without lateral wedge. The
principal outcome measurements considered were the
Lequesne index11 and the radiographic alignment. This
study was conducted in accord with the Declaration of
Helsinki12.
Subjects were deﬁned as patients with medial compart-
ment knee OA, according to the American College of
Rheumatology criteria and a standing femorotibial angle
greater than 176( by X-ray (the standard value of
femorotibial angle in standing radiographs is 176( in
healthy Japanese adult females)13,14.
This study was limited to female subjects as males
comprise a minority of the knee OA population in Japan,
and the use of the insole might have been affected by
occupation15.
Exclusion criteria following the report by Maillerfert et al.16
were: functional class of IV (Steinbrocker), greater or similar
reduction in lateral as in the medial femorotibial joint space
width (concomitance with lateral knee OA) on plain postero-
anterior X-rays, bilateral knee OA, secondary knee OA, hip
OA, ankle OA, hallux rigidus, valgus deformity of the
midfoot, other symptomatic deformity of the foot, advanced
arthroplasty of the hindfoot, any disease treated with
insoles, previous ankle arthrodesis, tibial osteotomy, intra-
articular corticosteroid injection within 1 month, changes in
drug treatment for OA within the previous week.
At baseline, participants were asked a drug history of
non-steroidal anti-inﬂammatory drugs (NSAID) use within
the previous week. When they had a positive drug history,
NSAID was discontinued. All participants were then treated
with the uniform NSAID (Acemetacine 30 mg twice daily) as
adjunctive therapy.
After providing informed consent, 81 new female out-
patients with knee OA (O45 years old, mean age: 63.5,
standard deviation: 10.3) seen in our Orthopedic Outcome
Clinic from February to April and November 2004 were
treated with orthotic device for 2 weeks.
Each symptom relating to knee OA was evaluated
according to the Lequesne index11 for knee OA including:
(1) pain during nocturnal bedrest with full extension of the
knee, (2) duration of morning stiffness or pain after getting
up, (3) increased pain with standing for 30 min, (4) pain on
walking, (5) pain when getting up from sitting position
without the help of arms, (6) maximum distance walked, (7)
ability to climb stairs, (8) ability to descend stairs, (9) ability
to squat and (10) ability to walk on uneven ground. Items
(1) and (2), concerning pain during nocturnal bedrest and
pain after awakening were evaluated by patient self-report,
as patients could not be observed at night or early
morning. All other items were assessed under stable
conditions by physical therapists who were uninformed of
the objective of the study at the commencement of
treatment and then again at 2 weeks thereafter. The
rationale for using the Lequesne index was that there were
fewer items than other scales, including Western Ontario
and McMaster University index, and the Lequesne index
was relatively easy for participants to complete under
objective observation in our clinic.Disease duration was based upon the patients’ recollec-
tion of the onset of their knee pain. Height was measured to
the nearest 1 cm using a stadiometer and weight was
measured to the nearest 0.1 kg with subjects standing
erect, wearing underwear and robes without shoes. Radio-
graphs were evaluated for changes characteristic of OA in
antero-posterior views using the Kellgren and Lawrence
grade (KeL grade), as described in the Atlas of Standard
Radiographs17.
Initial recordings were made of age, disease duration,
height, weight, the Lequesne index and the KeL grade.
Two types of orthotic devices were prepared: the ankle
sprain support without urethane wedges as a placebo
[Sofra Wolfer, Taketora Co. Ltd., Tokyo, Japan e the
placebo band, Fig. 2(A)]; and urethane wedges with
elevations of 12 mm (tilt angleZ 11.2() which were ﬁxed
to an ankle sprain support, designed to ﬁt around the ankle
and subtalar joints [Sofra Wolfer OA, Taketora Co. Ltd.,
Tokyo, Japan e the strapped insole, Fig. 2(B)]. The
urethane wedge was wrapped and ﬁxed to the adhesive
elastic bandage with a rough surface (Breabun, Taketora
Co. Ltd., Tokyo, Japan).
The application technique of the strapped heel wedge
has been previously reported7. The urethane used for the
strapped insole was made of PORON L-24 (Rogers Co.
Ltd., Chandler, USA), had a density of 240 kg/m3, 0.54 MPa
pull strength, 115% stretch rate, and 1.8 N/mm rip strength.
Randomization was performed by date of birth. Partic-
ipants with a date of birth evenly divisible by four were
instructed to wear the placebo band (placebo group). If
division by four left a remainder of one, they were instructed
to wear the subtalar strapped insole for less than 5 h each
day (short group). If division by four left a remainder of two,
they were instructed to wear the insole between ﬁve and
10 h each day (medium group), and if a remainder of three,
they were instructed to wear the insole for more than 10 h
each day (long group).
All patients recorded the duration of wearing the re-
spective orthotic device in their diary each day for 2 weeks.
The average duration of wear over the 2 weeks was used
for individual assessment.
The urethane wedge was replaced every week. The
adhesive elastic bandage with a rough surface of urethane
wedge was checked at the replacement and use of the
respective devices was conﬁrmed by visual inspection of
the material for wear.
Standing radiographs of the knee joints were completed
at initial assessment. With shoulders ﬂexed to 90( and
hands gripping an adjustable height stabilization bar5,
participants stood on one leg (wedged insole side) with full
knee extension, 1 m from the X-ray source, with constant
and reproducible foot position (foot map). The X-ray beam
centered on the joint space and was oriented parallel to the
tibial plateau. When the participant’s posture was stabilized,
the roentgenogram was taken. The radiographic analysis
was performed for each subject immediately prior to and
following donning the respective device.
The femorotibial angle was measured as the angle
formed by the axes of the femur and the tibia according to
Yasuda and Sasaki5. A pair of parallel lines was drawn
through the distal one-third of the femur and the proximal
one-third of the tibia. The axes of the femur and tibia were
considered to be the lines connecting the centers of parallel
lines through the femur and tibia, respectively. We did not
use a long-leg ﬁlm, because the goal of this study is to look
at within-person change in alignment; knee X-ray assess-
ment would be sufﬁcient for this goal.
356 Y. Toda et al.: Insole for knee OAFig. 2. Construction of the two types of orthotic devices. (A) The ankle sprain support without urethane wedges as a placebo. (B) The lateral
wedged insole with subtalar strapping. (C) The urethane wedge was wrapped and ﬁxed to the adhesive elastic bandage with a rough surface.The radiographs were scanned and sent to another
hospital via the Internet. Radiographic assessment of
severity and femorotibial angle was determined by three
orthopedic surgeons who were blinded to the category of
the subjects.
The trial lasted 2 weeks, after which remission scores of
the Lequesne index were compared among the four groups.
Statistical analysis
Characteristics at baseline (age, disease duration, height,
weight, bodymass index (BMI), femorotibial angle, Lequesne
index), radiographic changes with and without insoles, and
the remission scores of the Lequesne index at the conclusion
were compared among the four groups using a one-way
analysis of variance. Radiographic grade and the number of
patients with a history of NSAID usewithin the previous week
were compared using the chi-square test. Statistical signif-
icance levels were considered to be P! 0.05.
Results
PARTICIPANT CHARACTERISTICS
All participants completed the study (i.e., returned for the
ﬁnal follow-up visit). Therewere22participants in theplacebo
group, 21 in the short group, 20 in themediumgroupand18 in
the long group. At the initial assessment, there were no
signiﬁcant differences between the groups in age, disease
duration, height, weight, BMI, Lequesne index, femorotibial
angle, or distribution of KeL grade (PO 0.05) (Table I).Before enrolling in this study, 18 of the 22 participants
(81.8%) in the placebo group, 19 of the 21 participants
(90.5%) in the short group, 17 of the 20 participants (85%)
in the medium group and 14 of the 18 participants (77.8%)
in the long group took NSAIDs during the previous 1 week.
The rate of NSAID use prior to screening was not
signiﬁcantly different between the two groups (PZ 0.74).
DURATION OF DAILY INSOLE WEAR
From patients’ diary that recorded the daily duration of
wear for the orthotic device, we judged that each participant
had used the respective device as instructed. The average
hours wearing the insole with subtalar strapping were
3.5G 2.4 h in the short group, 6.9G 1.6 h in the medium
group and 14.2G 3.6 h in the long group.
From observation of material wear by visual inspection,
the adhesive elastic bandage with a rough surface of
urethane wedge in the long group was more soiled than the
wedges in the short groups (Fig. 3). The bandage had come
off from the urethane wedge in one participant of the 21
participants (4.8%) in short group, two participants of the 20
participants (10%) in the medium group and ﬁve partic-
ipants of the 18 participants (33.3%) in the long group at 1
week after beginning of the study.
RADIOGRAPHIC ASSESSMENTS
In the short, medium and long groups with subtalar
strapping insole use, respectively, the femorotibial angle
was reduced by an average of 2.4(G 1.3(,
2.2(G 0.95( and 2.4(G 1.9( compared with no insole
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Characteristics of the participants in the initial assessment
Age (y) Disease
duration (y)
Height
(cm)
Weight
(kg)
BMI
(kg/m2)
Lequesne
index, score
Femorotibial
angle at
baseline (()
Radiographic
grade*
(no. of cases)
The placebo group (nZ 22)
MeanG SD 62.0G 9.8 2.7G 2.0 153.9G 8.7 61.0G 11.0 25.5G 4.3 9.7G 4.4 180.2G 3.8 Grade 2: 19
Median 64.5 2 154 56.4 24.3 9.5 180 Grade 3: 1
95% CI 57.6e66.3 1.7e3.7 150.1e157.8 53.8e68.2 23.6e27.3 7.7e11.6 178.5e181.9 Grade 4: 2
The short group (nZ 21)
MeanG SD 63.6G 9.9 3.2G 4.4 158.0G 9.5 62.2G 17.7 24.5G 4.0 10.0G 3.7 180.4G 4.3 Grade 2: 17
Median 64 2 154 56.3 23.3 11 180 Grade 3: 3
95% CI 59.1e68.1 1.2e5.2 153.4e162.5 54.2e70.3 22.7e26.3 8.3e11.7 178.4e182.3 Grade 4: 1
The medium group (nZ 20)
MeanG SD 64.1G 12.3 3.7G 6.7 156.5G 9.5 58.2G 9.4 23.8G 3.2 9.4G 5.5 179.4G 4.2 Grade 2: 17
Median 67.5 0.7 156 55.5 24.2 9 178 Grade 3: 1
95% CI 58.3e69.9 0.5e6.8 152e160.9 53.8e62.6 22.3e25.3 6.8e11.9 177.4e181.4 Grade 4: 2
The long group (nZ 18)
MeanG SD 64.7G 9.7 4.5G 3.9 155.7G 9.2 57.4G 6.1 24.2G 2.3 10.0G 5.1 181.8G 5.5 Grade 2: 13
Median 67.5 4.5 155 54.9 24.1 11 182 Grade 3: 4
95% CI 59.9e69.5 2.6e6.5 151.1e160.3 54.4e60.5 23.0e25.3 7.5e12.5 179.1e184.6 Grade 4: 1
*KeL grade.use. However, the femorotibial angle differed by
0.18(G 0.85( compared with prior to use of the band
support in the placebo group. These changes represented
a signiﬁcant difference between the insole and placebo
groups (P! 0.0001) (Table II).
CLINICAL ASSESSMENTS
Considering average hours of daily insole wear (Fig. 4),
the greatest improvement in the severity index was
detected with 8 h of use (18 points). Compared with the
initial assessment, the remission score on the Lequesne
index at the ﬁnal assessment showed signiﬁcantly greater
improvement in the medium group than in the placebo
(PZ 0.001) and long (PZ 0.001) groups (Table III)Discussion
This is the ﬁrst study of which we are aware that has
examined the optimal duration of the daily wear for lateral
wedged insoles in patients with knee OA. The results of this
study demonstrate time-dependent effects of an insole with
subtalar strapping wear, which may account for changes in
knee OA pain.
In this study, the lateral wedges with subtalar strapping
resulted in a greater correction of the femorotibial angle
than the placebo device. The remission score of Lequesne
index was signiﬁcantly improved in the participants treated
with a lateral wedge insole with subtalar strapping for
between 5 and 10 h each day compared with that found in
the participants treated with the insole for more than 10 h
each day. A possible etiology for the reduced improvementFig. 3. The typical cases of material wear by visual inspection. (A) The adhesive elastic bandage with a rough surface of urethane wedge was
not soiled. (B) The bandage was soiled and come off from urethane wedge.
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The correction of femorotibial angle by the devices
Femorotibial angle (()
Without device With device Correction angle
The placebo group (n = 22)
MeanG SD 180.2G 3.8 180.0G 3.8 0.18G 0.85
Median 180 179.5 0
95% CI 178.5e181.9 178.4e181.7 0.56 to 0.19
The short group (n = 21)
MeanG SD 180.4G 4.3 178G 3.6 2.4G 1.3
Median 180 178 3.0
95% CI 178.4e182.3 176.4e179.6 3.0 to 1.8
The medium group (n = 20)
MeanG SD 179.4G 4.2 177.1G 3.8 2.2G 0.95
Median 178 176 2
95% CI 177.4e181.4 175.3e178.9 3.4 to 1.5
The long group (n = 18)
MeanG SD 181.8G 5.5 179.4G 4.8 2.4G 1.9
Median 182 180 2.0
95% CI 179.1e184.6 177.1e181.8 3.4 to 1.5
*P! 0.0001.in the long group might be the continuing reduction in the
femorotibial angle resulting in fatigue of surrounding
muscles, which have been compensating for the deformity.
Thus, an optimal duration of the insole with subtalar
strapping in patients with varus deformity knee OA may
be between 5 and 10 h each day.
We had not compared the effect of subtalar strapping
insole with that of placebo device in previous studies7e10,18.
In this study, the remission score of Lequesne index was
signiﬁcantly improved in participants treated with a lateral
wedge insole with subtalar strapping for between 5 and 10 heach day compared with that found in participants treated
with the placebo device. The placebo group would enable
a clearer evaluation of the effect of the NSAID as an
adjunctive therapy. The result from this study revealed that
the efﬁcacy of the subtalar strapped insole worn for
between 5 and 10 h each day was not dependent on the
effect of the NSAID.
The observation period in this study was only 2 weeks.
One of the reason of this observation period was the
compliance of patients in the placebo group was considered
to decrease in a long term. Keating et al.19 reported thatThe placebo group
-1.9  3.7 -4.6  4.0 -5.9  4.1 -2.3  3.7
The short group The medium group The short group
0 hr 5 hr 10 hr
P=0.007* P=0.025*
*:P<0.05
Remission
score
The average of hours wearing an insole in a day
Fig. 4. The correlation between remission score and the average of hours wearing an insole in a day.
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Symptomatic improvement in each group
Lequesne index (score)
Initial assessment Final assessment Remission score
The placebo group (n = 22)
MeanG SD 9.7G 4.4 7.5G 5.1 2.2G 3.6
Median 9.5 8 1.5
95% CI 7.7e11.6 5.2e9.7 3.8 to 0.64
The short group (n = 21)
MeanG SD 10.0G 3.7 6.0G 4.8 4.1G 4.0
Median 11 5 4
95% CI 8.3e11.7 3.8e8.2 5.9 to 2.2
The medium group (n = 20)
MeanG SD 9.4G 5.5 3.0G 3.8 6.4G 5.1
Median 9 2 4.0
95% CI 6.8e11.9 1.2e4.8 8.7 to 4.0
The long group (n = 18)
MeanG SD 10.0G 5.1 8.3G 5.2 1.7G 3.2
Median 11 10 1.0
95% CI 7.5e12.5 5.7e10.9 3.3 to 0.14
*P! 0.05.participants who attained pain relief with use of the wedges
generally noticed relief within the ﬁrst 3 days to 1 week, and
participants who received no relief in the ﬁrst week
generally received no relief with continued use. Further-
more, the participants using the subtalar strapped insole
demonstrated signiﬁcantly decreased femorotibial angle,
improved visual analog scale and Lequesne index in
comparison with baseline assessments in our 6 months
follow-up study17. These results suggest that a subtalar
strapped insole maintains the valgus correction of the
femorotibial angle in patients with varus knee OA for 6
months, indicating a longer-term clinical improvement.
The radiographs were taken in the static position and the
effect on the femorotibial angle when using the insole with
subtalar strapping during the dynamic phase of gait was not
assessed in this study. Andriacchi20 described that knee
OA patients with varus deformity have a high adduction
moment at the knee and increasing the adduction moment
during walking has been directly related to an increase in
the medial compartment loading at the knee joint. Kuroya-
nagi et al.21 reported the adduction moment in the patients
with varus deformity knee OA while bare foot was
signiﬁcantly reduced after wearing the insole with subtalar
strapping (14.8%) compared with the use of the inserted
insole (9.4%) during dynamic phase of gait (P! 0.01).
Their result suggested that the insole with subtalar
strapping may have a therapeutic effect through decrease
in the medial compartment loading at the knee joint not only
during the static but also during the dynamic phase.
Another possible limitation of this study was the small
number of participants in each of the four groups. In our
early study from February to April 2004, 58 participants
including 17 participants in the placebo group, 16 in the
short group, 13 in the medium group and 12 in the long
group, the remission score was signiﬁcantly improved in
the medium group compared to the placebo (PZ 0.007)
and long (PZ 0.0025) groups. When data from 23
participants were added in the late phase study in
November 2004, the P value in remission score between
medium and placebo groups changed to 0.001 from 0.007
and that between medium and long groups changed to
0.001 from 0.025. Although we believe this result wasreliable, it will be necessary to study this further, including
a large number of participants to avoid the alpha and beta
risk.
The current study was limited in that it did not clarify
objective accurate duration of insole wear each day,
although we used patients’ diary that recorded the daily
duration of wear for the insole and material wear to conﬁrm
the duration. The accurate duration was critically dependent
on compliance. It will be necessary to consider the reliability
measures in future studies.
In this study, randomization was performed using date of
birth7e10. This method is simple, but dividing by four
induced unequal allocations, because the number of days
(30 and 31) in a month except February without leap year is
not a multiple of four. Future study should evaluate with the
complete method of randomized controlled trial.
In the current study, we did not anticipate the need for an
NSAID washout period. As this study was completed using
Japanese national health insurance, in the context of
routine medical care, enforcing a washout period without
any therapies for knee OA patients was unacceptable. The
vast majority, more than 77.8% patients in each group took
NSAIDs during the previous week. The rate of NSAID use
prior to screening was not signiﬁcantly different between the
four groups (PZ 0.74). We have no reason to believe that
history of NSAID use would inﬂuence the study results.
However, it would be helpful in future studies to incorporate
a washout period for prior NSAID and stabilization period for
new adjunctive therapy.
Although femorotibial angle was anatomically measured
without using a precise instrument, we believe the
methodology was reliable for femorotibial angle measure-
ment. The mean value of inter/intra-observer error of
femorotibial angle without insoles at baseline (nZ 61)
was 0.16( (95% CI: 0.28e0.35, PZ 0.83) using paired
t-test (data not shown in the result) in our previous study18.
The prevalence of knee OA in our society is increasing
due to the escalating proportion of elderly. A conservative
therapy such as use of an insole that provides a low cost,
effective compliment or alternative to surgical treatment
would be a very useful adjunct to the care of these patients
and of beneﬁt to the health care economy.
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